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(54) Improvements in or relating to tube couplings 



(57) A tube coupling has a coupling body (12) with 
a throughway (13) open at one end to receive an end 
portion of a tube (11). A seal (50) encircles the through- 
way to seal with the periphery and end of the tube and 
a cap (20) is mounted on the body having a tube locking 
device (23) rotatably mounted in the cap to engage and 
hold the tube in the cap. The cap and body have inter- 
engaging means (24, 25, 26, 27) which guide the cap 
on the body in an axial direction along the body with ro- 



tation of the cap from a first position in which a tube can 
be inserted through the cap and into the seal in the 
throughway and retained by the locking device and a 
second position advanced along the coupling body from 
said one end in which the tube end is held positively in 
engagement with the seal in the throughway. The lock- 
ing device (23) engages via a ring with the coupling body 
to resist rotation of the locking device with respect to the 
body whereby rotation of the cap between said the first 
and second positions does not cause the tube to rotate. 
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Description 

[0001 ] The invention relates to tube couplings. It is an 
object of the invention to provide a coupling with en- 
hanced sealing for the tube without voids between the 
tube and coupling surfaces in which fluids may be 
trapped and fester 

[0002] EP-A-1 233225 discloses a tube coupling to re- 
ceive and hold a tube comprising a coupling body having 
a throughway open at one end to receive a tube. An an- 
nular step is formed in the throughway facing the open 
end to receive an end of a tube. An end cap is screwed 
on to the coupling body for axial movement between for- 
ward and retracted position on the coupling body, the 
end cap having an opening for the tube to extend 
through. A seal is located in the coupling body between 
the step and the open end of the body. The seal has an 
annular sleeve encircling the throughway and an out- 
turned annular flange at one end lying against the an- 
nular step to receive and seal with an end of the tube 
inserted into the throughway. A compression device in 
the throughway is operable to compress the sleeve 
around the outer surface of the tube adjacent said end 
of the tube as the end cap is screwed on to the coupling 
body into the forward position. 
[0003] This invention provides a tube coupling com- 
prising a coupling body having a throughway open at 
one end to receive an end portion of a tube, a seal en- 
circling the throughway to seal with the periphery and 
end of the tube and a cap mounted on the body having 
a tube locking device rotatably mounted therein the cap 
to engage and hold the tube in the cap in the axial di- 
rection out of the cap, the cap and body having interen- 
gaging means which guide the cap on the body in an 
axial direction along the body with rotation of the cap 
from a first position in which a tube can be inserted 
through the cap and into the seal in the throughway and 
retained by the locking device and a second position ad- 
vanced along the coupling body from the end thereof in 
which the tube end is held positively in engagement with 
the seal in the throughway, wherein means are provided 
to resist rotation of the locking device with respect to the 
coupling body whereby rotation of the cap between said 
the first and second positions does not cause the tube 
to rotate. 

[0004] In a preferred arrangement according to the in- 
vention an annular member is provided in the cap acting 
between the coupling body and tube locking device to 
resist rotation of the locking device with respect to the 
coupling body. 

[0005] More specifically, the annular member and an 
end of the coupling body have interengaging teeth to 
resist rotation of the annular member with respect to the 
coupling body. 

[0006] Furthermore, wherein the annular member 
and the tube locking device may have interengaging 
teeth to resist rotation of the locking device with respect 
to the coupling body. 



[0007] In one particular construction the annular 
member may comprise a sleeve which engages in the 
open end of the throughway of the coupling body and 
has an out-turned flange overlying the end of the cou- 

5 pling body, the end of the coupling body and side of the 
flange facing the coupling body having interengaging 
teeth to resist rotation of the annular member with re- 
spect to the coupling body and the other side of the 
flange and tube locking device having interengaging 

10 teeth to resist rotation of the tube locking device with 
respect to the coupling body. 
[0008] In any of the above arrangements the locking 
device may comprise a collet having an annular head 
located on the outer side of the cap and having a plurality 

is of resilient arms projecting into the cap, the anus having 
interengaging teeth for engaging the tube extending 
through the collet into the coupling body and the cap 
having a tapered cam surface converging towards the 
open end of the cap remote from the coupling body with 

20 which the arms of the collet are engageable to be 
pressed inwardly with outward movement of the collet 
with respect to the cap to engage and grip the tube ex- 
tending through the collet. 

[0009] In the latter arrangement the ends of the arms 
25 of the collet projecting into the cap may have teeth for 
interengaging with the teeth of the annular member for 
resisting rotation of the collet with the cap. 
[001 0] The following is a description of a specific em- 
bodiment of the invention, reference being made to the 
30 accompanying drawings in which: 

Figure 1 Is a exploded view of an inline tube cou- 
pling having identical tube connectors at each end 
thereof; 

35 Figure 2 Is a cross-sectional view through the cou- 
pling of Figure 1 with the components of the cou- 
pling fully assembled with tubes, one tube being lo- 
cated in an initial engagement position and the oth- 
er being fully engaged; 

40 Figure 3 is an enlarged view of part of the coupling 
of Figure 2 showing said one tube in the initially en- 
gaged position; and 

Figure 4 is a similar view to Figure 3 showing the 
other tube in the fully engaged position; and 
45 Figure 5 is a cut-away perspective view of a modi- 
fied form of the connector. 

[0011] Referring firstly to Figure 1 of the drawing, 
there is shown a double ended inline tube coupling In- 

50 dicatedgenerallyatlOforconnectingtogethertwoinline 
tubes indicated at 11 in Figure 2. 
[0012] The coupling comprises a central cylindrical 
coupling body 12 having a throughway 13 and an inte- 
gral annular internal wall 14 located centrally in the 

55 throughway with a central aperture 15 for flow of fluid 
from tube to tube through the coupling. 
[0013] The outer side of the coupling body has an en- 
circling outer wall 1 6 formed integrally with the coupling 
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body centrally along the body. The periphery of the outer 
wall is formed with four equally spaced abutments ex- 
tending across the outer periphery of the wall and be- 
tween the abutments the wall has shallow recesses. The 
raised abutments provide finger grips to enable the cou- 
pling body to be held against rotation during assembly 
and disassembly of tubes with the coupling as described 
later. 

[0014] End caps 20 are engagable over the portions 
of the coupling body to either side of the central wall. 
The end caps are generally of cylindrical form having an 
open end 21 to receive an end portion of the cylindrical 
body 1 2 and having a reduced diameter socket 22 at the 
other end in which a collet 23 is engagable to receive 
and lock a tube in the end cap as describe later. 
[001 5] The open end 21 of the end cap has two shal- 
low lugs 24 formed integrally with the wall of the end cap 
at diametrically spaced locations across the end cap. 
Each end portion of the cylindrical body 12 has in its 
outer surface axially extending grooves 25 formed at di- 
ametrically spaced locations around the coupling body 
leading towards the central wall 1 6. The grooves are di- 
mensioned to receive the lugs 24 on the inner surface 
of the cap with a close fit and to guide the cap axially 
onto the coupling body. 

[0016] Near to the central wall 1 6 the grooves 25 lead 
into helically wound grooves 26 extending a short dis- 
tance of approximately one quarter of the circumference 
around the cylindrical body. The grooves 26 are dimen- 
sioned to receive the abutments 24 in the cap to allow 
the cap to rotate and at the same time to advance axially 
with respect to the coupling body. The grooves 26 run 
out at the wall 1 6 in a short end section 27 parallel to 
the wall which terminates with an end stop 28 at the end 
of the groove. The side of each groove remote from the 
wall is formed with a shallow projection where the 
groove changes from the helical portion 26 to the end 
section 27 to retain the abutment 24 in the parallel sec- 
tion of the groove adjacent the end. 
[001 7] The axial portion of the groove 25 has a shal- 
low ramp 30 over which the abutment 24 rides immedi- 
ately before entering the helically groove section 26. 
The ramps serve to define a first position of assembly 
of the cap 20 on the coupling body and to retain the cap 
on the coupling body. 

[0018] Thus in assembling the cap 20 on the coupling 
body, the cap is initially moved axially onto the coupling 
body with the abutments 24 sliding along the groove 25 
and snapping over the ramps 30. Once past the ramps 
30, the cap is then rotated along the helical grooves 26 
until it engages in the straight section 27 where it is re- 
tained by the projections 29. The arrangement of 
grooves on the coupling body and abutments in the cap 
define a first position of location of the cap on the cou- 
pling body in which the abutments have just snapped 
past the ramps in the grooves 25 and a second position 
in which the cap is rotated through a quarter turn on the 
coupling body to bring the abutments 24 into engage- 



ment with the end sections 28 of the grooves and 
against the end stop 29. To assist in rotating the cap with 
respect to the coupling body, the cap has a plurality of 
axially extending ribs 35 at spaced locations around its 

5 outer surface. 

[0019] As indicated earlier, each cap 20 has a re- 
duced diameter socket 22 at the end remote from the 
coupling body in which the collet 23 is located to receive 
and lock a tube in the cap. Each collet 23 comprises an 

io annular portion 40 having a plurality of axially extending 
spaced resilient arms 41 projecting into the cap and an 
out turned head 42. The arms 41 have intumed teeth to 
engage and grip a surface of a tube passing through the 
collet and have heads 44 at the ends of the arms to en- 

*5 gage in an internal tapered frusto-conical cam surface 
formed in the tapered portion of the cap between the 
main part and reduced diameter socket 21 . Engage- 
ment of the heads of the arms with the cam surface 
causes the arms to be compressed inwardly with out- 

20 ward movement of the collet from the cap to press the 
teeth of the arms firmly into gripping engagement with 
the tube and thereby resist withdrawal of a tube from the 
coupling body. 

[0020] An arrangement of seals is provided in the 

25 throughway 12 in the coupling body to one side of the 
inner annular wall 1 1 as follows. Adjacent the wall there 
is an annular seal 50 having an outer sleeve which ex- 
tends around the throughway and is dimensioned to re- 
ceive the end of a tube to be sealed in the coupling body. 

30 The sleeve has a short inner sleeve formed integrally 
with the outer sleeve to receive an end face of the tube 
projecting into the outer sleeve and form a seal there- 
with. The sleeve 50 is lodged against and supported by 
the inner central wall 11 . 

35 [0021] Next to the sleeve 50 there Is a ring member 
60 one side 61 which abuts the sleeve and the other 
side of which has an encircling flange 62 formed with 
spaced axially facing teeth 64 on both sides thereof. The 
ring 60 projects into the open end of the coupling body 

40 1 2 and the teeth 63 mesh with corresponding teeth 65 
formed on the end face of the coupling body to prevent 
rotation of the ring with respect to the coupling body. 
Likewise the ends of the arms 41 of the collet are formed 
with teeth 67 which mesh with the teeth.64 on the flange 

45 62 so that when the collet is in engagement with the 
flange, the cap can be rotated on the coupling body as 
described earlier without causing the collet 23 to rotate. 
[0022] As best seen in the left hand part of the cou- 
pling of Figure 2 and the enlarged view of Figure 3, a 

so tube is assembled in the coupling body with a cap 20 
positioned in the first position defined above in which 
the abutments 24 in the cap are snapped over the ramps 
in the grooves 25 but the cap is not advanced further on 
the coupling body at that stage. The tube to be connect- 

55 ed to the coupling body is aligned with the open end of 
the cap and is inserted through the collet 23 in the cap, 
through the ring 60, and into the seal 50 in the through- 
way. The collet automatically grips and retains the tube 
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to prevent the tube from being withdrawn from the cou- 
pling body. 

[0023] The cap 20 is then rotated through the helical 
path defined by the grooves 26 to the position shown in 
the right hand part of Figure 2 and in Figure 4 and in so 
doing is drawn axiaiiy along the coupling body. The tube 
held by the collet is forced further into the through way 
in the coupling body and is pressed firmly into the seal 
with the end of the tube engaging the inner seal. Ulti- 
mately the abutments 24 in the cap reach the end por- 
tions of the groove and are retained by the shallow pro- 
jections referred to earlier to hold the cap in the second 
position of movement with the end of the tube held firmly 
sealed at the end of the tube by the inner seal and 
around the outer surface of the tube by the outer seal 
and Oring seal. 

[0024] Because the cap 20 rotates independently of 
the collet and tube as describe earlier, the tube does not 
damage the seals in the coupling body as it is forced 
into full sealing engagement with the seals. 
[0025] When it is required to detach a tube from the 
tube coupling, the cap is rotated in the opposite direction 
back to the first position in its movement at the ends of 
the axial portions of the groove. The corresponding axial 
movement of the tube with the cap slightly releases the 
engagement of the end of the tube in the seal and the 
collet 23 can then be depressed into the cap to release 
the gripping engagement of the collet arms with the tube 
and to allow the tube to be extracted from the coupling 
body/cap. 

[0026] The arrangement at the other end of the cap is 
identical and like parts have been allotted the same ref- 
erence numerals. It will be appreciated that the arrange- 
ment Is equally applicable to single tube couplings, el- 
bows, T-joints and any other form of a coupling where 
a tube is required to be connected to another tube or 
other device. 

[0027] It will be appreciated that many modifications 
may be made to the above described embodiment with- 
out departing from the scope of the invention. For ex- 
ample, an annular spacer and an O-ring may be located 
next to the sleeve in the throughway to receive and en- 
circle a tube extending into the coupling body. The ring 
member 60 then abuts the other side of the O-ring to 
provide an additional seal between the tube and cou- 
pling body. 

[0028] Figure 5 of the drawings shows a modified ar- 
rangement of the coupling in which ring 60 is omitted 
and the cap 20 is located on coupling body 1 2 by means 
of a coarse screw-thread indicated at 70. The teeth 67 
on the ends of the arms of thecollet engage directly with 
the teeth 65 at the end of the coupling body. Thus the 
separate ring 60 of the first embodiment is eliminated. 
The construction is otherwise the same as that de- 
scribed earlier. 



Claims 

1 . A tube coupling comprising a coupling body having 
a throughway open at one end to receive an end 

5 portion of a tube, a seal encircling the throughway 
to seal with the periphery and end of the tube and 
a cap mounted on the body having a tube locking 
device rotatably mounted therein the cap to engage 
and hold the tube in the cap in the axial direction 

10 out of the cap, the cap and body having interengag- 
ing means which guide the cap on the body in an 
axial direction along the body with rotation of the 
cap from a first position in which a tube can be in- 
serted through the cap and into the seal in the 

15 throughway and retained by the locking device and 
a second position advanced along the coupling 
body from the end thereof in which the tube end is 
held positively in engagement with the seal in the 
throughway, wherein means are provided to resist 

20 rotation of the locking device with respect to the 
coupling body whereby rotation of the cap between 
said the first and second positions does not cause 
the tube to rotate. 

25 2. A tube coupling as claimed in claim 1 , wherein an 
annular member is provided in the cap acting be- 
tween the coupling body and tube locking device to 
resist rotation of the locking device with respect to 
the coupling body. 

30 

3. A tube coupling as claimed in claim 2, wherein the 
annular member and an end of the coupling body 
have interengaging teeth to resist rotation of the an- 
nular member with respect to the coupling body. 

35 

4. A tube connector as claimed in claim 2, wherein the 
annular member and tube locking device have in- 
terengaging teeth to resist rotation of the locking de- 
vice with respect to the coupling body. 

40 

5. A tube coupling as claimed in claim 2, wherein the 
annular member comprises a sleeve which engag- 
es in the open end of the throughway of the coupling 
body and has an but-turned flange overlying the end 

45 . of the coupling body, the end of the coupling body 
and side of the flange facing the coupling body hav- 
ing interengaging teeth to resist rotation of the an- 
nular member with respect to the coupling body and 
the other side of the flange and tube locking device 

50 having interengaging teeth to resist rotation of the 
tube locking device with respect to the coupling 
body. 

6. A tube coupling as claimed in claim 1 , wherein the 
55 locking device comprises a collet having an annular 

head located on the outer side of the cap and having 
a plurality of resilient arms projecting into the cap, 
the arms having interengaging teeth for engaging 
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the tube extending through the collet Into the cou- 
pling body and the cap having a tapered cam sur- 
face converging towards the open end of the cap 
remote from the coupling body with which the amis 
of the collet are engagable to be pressed inwardly 5 
with outward movement of the collet with respect to 
the cap to engage and grip the tube extending 
through the collet. 

A tube coupling as claimed in claim 6, wherein the 10 
ends of the arms of the collet projecting into the cap 
have teeth for interengaging with the teeth of the 
annular member for resisting rotation of the collet 
with the cap. 
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